STIC-ILL 

From: 

Sent: 

To: 

Subject: 



STIC-Biotech/ChemLib 

Wednesday, October 08, 2003 4:27 PM 

STIC-ILL 

FW: In re: 10.005,510 Journal articles 




— Original Message 

From: Ford, Vanessa 

Sent: Wednesday, October 08, 2003 4:04 PM 

To: SnC-Biotech/ChemUb 

Subject: In re: 10.005,510 Journal artides 

Please supply the following: 

SO Poultry Science, (1997) Vol. 76, No. 5, pp. 677-682. 
CSO VETERINARY RECORD, (16 JAN 1993) Vol. 132, No. 3, pp. 55597^ ) 
SO Journal of Parasitology, (1992) Vol. 78, No. 5, pp. 906-909. 
SO AVIAN PATHOL, (1986) 15 (2), 271-278. 

SO ACTA PARASITOL POL, (1976 (RECD 1977)) 24 (11-19), 103-117. 



Vanessa L. Ford 
Biotechnology Patent Examiner 
Office: CM18A16 
Mailbox: CM1 8E12 
Phone: 703.308.4735 
Art Unit: 1645 



* 56 The Veterinaiy Record, January 16, 1993 

* 



Papers and Articles 



Immunisation of lambs against coccidiosis 



J. Catchpole, C. C Norton, M. W. Gregory 



Veterinary Record (1993) 132, 56-59 



Two groups of twin lambs, kept with their dams at pasture, 
were given 10,000 ocysts of Eimeria crandtdlis and 10,000 
oocysts of E oviiwidalis either at birth only, or on four occa- 
sions at weekly intervals. A further group received 1000 
oocysts of each'- species three times a week in a 
'trickle infection^ from birth to 21 days of age. All these; 
lambs, together with a susceptible control group were ; chai-/ 

"i species at 28 days of age.- 
inoculations throughout ■ 
|; oocyst output were mohi 1 



lambs between four and eight weeks old, with a peak at six weeks 
(Gregory and others 1980). Treatment with drugs such as 
sulphonamides is effective, but because of the rapid onset of clini- 
cal signs, the animals suffer a setback in growth. Prevention with 
anticoccidial compounds in a creep feed is becoming more widely 
practised, but is dependent upon ear! intake by the young lambs I 
when i they are primarily suckling. 




up to nine we*ks of age. There w 

' ; ,f £ % \ I (o: fflftyj of the immunising 
f\!$M^fi fa^^n^e^ grew sign}: . 



^ . ^rfica^jr faster than the uninfected controls. The pattern of " 
" -r out P«rt sho'wW that only £ era in 



the newborn animal, -.but both species multiplied in seven^Iay 
^Mtf$> fa ^ cent mo£ : 

* v : S?^!*.* .pfiityA** the : s^P|l D J e )W^ a"!* 20 P*T cent mortali^ 
"., u A ( ty in the group which had received only one immunising dose 
y^rfr'' at birth. The otherimmunised groups were well protected antJ 
^'^^^'^gainid ♦ more weight than the unchallenged controls. At * nine 
'yJ weeks of age, the weight gain of the lambs which had received 
the 'trickle infectipn* was significanUy higher than that of all 




\ XCatchpole and pthere. 1976). The second generation meronts an<J . 
. ; , .gampnte destroy the?crypteiin the mucbsV.of; 'the. large intestine, 
^ "causing a haemorrha^ic enterit^ 

" Infection with E crahdallis is often mild, but this species can also 
r produce severe lesions (Catchpole and Gregory 1985); the devel- 
ppmem stages occur in both the small and the large intestine dam- 
aging the crypts and;: causing a typical greyish scour with a foul 
odour. The other nine species are not known to be very harmful, 
but their occurrence In mixed infections can pose problems in 
diagnosis. 

The parasites are ubiquitous. Ewes shed oocysts constantly in 
small numbers, but the parasite population is increased enormous- 
ly during the first passages in susceptible lambs. Lambs born later 
are therefore at greater risk, and stress factors such as multiple 
births with lower colostrum and milk intake, poor weather, and 
early weaning exacerbate the condition. Disease occurs in young 
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in lambs reared extensively at pastured ^x&zt* ft :*t.V*«;.f! 

The objective of the present investigation wasto'extend the pre- 
vious observations by applying; immunising doses of the 'two " 
pathogenic coccidia to young lambs in three different regimens, 
and measuring their response to a challenge dose. 



Materials and methods 

Experimental design 

A flock of 78 Scottish halfbred and two Hampshire ewes was 
treated with medroxyprogesterone sponges (Veramix; Upjohn) 
and pregnant mare's serum to synchronise oestrus and then tupped 
by Suffolk rams. 

The ewes lambed indoors in mid-March and were turned out to 
pasture after 48 to 72 hours. Only twin lambs were used in the 
trial; they were randomised into five groups according to birth- 



f-- 



The Veterinary Record, Jr-?-vy 16, 1993 



57 



';.-.ti , 



TABLE 1: Experimental design of trial of Immunisation of tamte against 
cocchQosia 



Group Number of lamas 



Immunising, dose of equal numbers of oocysts of 
E crwxisUss and E ovinofdsBs 

Age Number of doses 



20 
16 
20 
20 

18 



Uronocutatad control 0 

20,000 At birth 1 

20,000 At birth, then weekly 4 
2000 Three times a week 

from birth 12 

Challenge control 0 



Groups 2 to 5 were challenged at four weeks old with 100,000 oocysts of 
each species 



TABLE 2: Mean weight gain of the experimental lambs to 28 days of ege 
5 of bbth weight 



Group Number of Treatment 



Mean (± sem) weight gain 
(% of birth weight) 



1+5 34 Uninocutated control 270-4 ±7-2* 

2 16 Oocysts at birth 309-9 ±8-8* 

3 20 Oocysts weekly 290-2 ±9*8^ 

4 18 Oocysts three times a week 299-6 ± 9-5*> 

Values with different superscripts are significantly different P<001 (Student's 



weight and sex to give 10, pairs of lambs, ie, 20 lam^per^up^at - 
the start of jhe uial^Aliythe/'gro.ups gn^^e^s^i^^a^k 
.stocking density/.bf lip^wes*. per :\wc^^0w^jr " 1 



mals, with some producing millions per gram of faeces on the 
same day as others were negative. The geometric means for each 
group also had a very wide range of values, so in order to illus- 
trate the trends meaningfully, the geometric means were trans- 
formed to the square root and drawn on separate baselines (Figs 
2a and 2b). 

At the end of its prepatent period, £ crandallis produced a 
surge of oocysts. Inoculation at birth produced a light infection 
with a mean peak output of less than 5000 oocysts/g (opg) peak- 
ing at 20 days (Fig 2a). The first two weekly inoculations in group 
3 gave mean peak outputs of 8000 and 25,000 opg at 18 and 26 
days (Fig 2a). Succeeding inoculations produced no further effect, 
suggesting that these animals had acquired immunity. 

Thrice weekly inoculation of fewer oocysts of £ crandallis pro- 
duced a tow mean peak output of 8000 opg at 23 days. The num- 
bers quickly declined, indicating that immunity to this infection 
developed promptly (Fig 2a, group 4), 

Background infection with £ crandallis in the uninoculated 
controls was light, with mean counts of around 1000 opg, peaking 
at 26 and 28 days in groups 1 and 5, respectively (Fig 2). 

With £ ovinoidalis, background infection acquired from the 
pasture was negligible, with mean values less than 400 opg in the 
uninoculated groups 1 and 5 (Fig 2b) towards the end of the pre- 
challenge period. Similarly only a few oocysts of £ ovinoidalis 
were produced by lambs infected at birth (Fig 2b, group 2). 

Weekly inoculations in group 3 resulted in a mea~ peak output 
of 361,655 opg at 21 days (Fig 2b). The shorter prepatent period 
of £ ovinoidalis indicated that these were the result of the second 
inoculation at seven days : of age; . 



i. .-fiA t; - v \s ^cocciaia-rree, tamos., a 
i 4. ^when-used in the.tn 




T ; ; ^milic production by the ewe. : 1 ^ J . f l. 
'j^l. ; 5All;Se v ri^hing iambs gained weight/sjteadily; 
^J!^^j[nm^^U^ 28 days are shown jn Tabfe'^ ' r 
. ^'-jr'wluch^eivjed no .inoculations' iip to the age < 
..-• ti \ comparable weight gains at this stage and are combined into a siff- 
\. \ r &&wp& comparison in Table 2. \ 

The mean weight gain of the immunised groups was greater, 
and in group 2 the difference was significant (Table 2). 
There was no clear pattern to the faecal consistency over this 
. period (Ftg 1); most animals passed pellets, but individual lambs 
occasionally produced a diarrhoeic sample; the incidence was 3*4 
per cent, 6-6 per cent and 3*5 per cent in the immunised groups 2, 
3 and 4, respectively. The incidence of diarrhoea was 0 and 5*1 
percent for the control groups 1 and 5. 



Oocyst output 

Background infection with up to eight different species of coc- 
cidia picked up from the environment was generally light. 
The pattern of oocyst output varied widely in individual ani- 




AgatnOeya 



FIG t: Faecal consistency of the lambs; only two groups showed an 
adverse reaction to the challenge 
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TABLE 3: Mean weight gain of the experiment*] lambs at 21 and 63 days 
after challenge (expressed aa the percentage of weight at challenge at 
38 days of age) 



Number of 
lambs 
Group surviving 


Treatment 


Mean (± sem) weight gain 
(% weight at challenge) 
Days after challenge 
21 63 


1 


14 


Urinoculated 


140-4 ±2-J*> 


232-9±6-3» 


2 


12 


Oocysts at birth 


134-3 ±3-8a 


229-9 ±8-0* 


3 


20 


Oocysts weekly 


137-2* 1-6* 


239-6 ±4-6° 


4 


18 


Oocysts three times a week 143-4 ± 2-2* 


255-2 ±4-9* 


5a 


•2 


Challenge control 


124-5 


200-5 


5b 


t2 




147-5 


274-0 



42 49 B0 



Values in each column with different superscripts are significantly different 

P<0-05 (Student's f test) 

* Surviving Scottish halfbred lambs 

f Surviving Hampshire lambs 
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bom animal, possibly because of physiological factors in the large 
intestine (Gregory and Catchpole 1989). However, in seven-day- 
old lambs the parasites developed well, as shown by the pattern of 
oocyst output in group 3 (Fig 2b). When the inoculation at seven 
days was reinforced by further inoculations at 14 and 21 days, 
good protection was provided against a heavy challenge at 28 
days. 

A different pattern of output of F ovinoidalis oocysts, was seen 
: when the lambs received smaller nunbers of oocysts three times a 
week, a regimen; similar to die 'trickle infection! of chickens by 
; - Joyner and t^orton ( 1 976): These lambs appeared to, develop suffi- • ; 
W cientre'steta)we 'dt^g^'^coul^ of me repeated moculattpnsUo^ 
1% reduce me crocyst output tbTvery low levels (Fig 2b, group ^4, mean ; 
sA^'^ « • 

: clinical; effects ^and u^se - animals 1 



* ' ' : « * * V : . 1 "' * : ■ ■ V ' ^ • \ " two of thefour inoc 

K£ks>^ fJ 4$>*w 2:-Patt^ ri^ sindi bk^ tinct peaks of Abbeys 



»:able tbdeye 

mcrculatibns-arw -^/-s^/^fr'tf 
tirictr^a&of'b^ 




•''which i had -receive! immunise at weekly o» £ ovinoidalis 



were overtaken by^taosVin gjou^ received oocysts; 

'force times weeUy^ (Table* 3 weight gains , 

were significantly different from the weight gain of the uninfected 
control group (Table 3, group 1). 

During the next six weeks growth proceeded evenly in all the 
groups, and by 63 Mays after challenge the mean weight gains of 
groups 2 and 3 were very close to the weight gain of the control 
group (Table 3, group 1). However, the growth of the lambs 
which had received multiple doses was significantly greater than 
that of any other group (Table 3, group 4). 



Discussion 

This experiment demonstrated the value of early infection with 
pathogenic coccidia in building up resistance to a subsequent 
heavy challenge. 

E ovinoidalis, the major pathogen, failed to develop in the new- 



(Figs 2a and 2b)jQn\y:E.w to/CTmplete; its. life; . 

cycle in the- newborn. -/jamb;^ 
developed, , but j hp. : .oocysis^were . p infections 
induced resistance Jo a heavy^challenge/witii, £ crqndallis at 28 
days, and partial resistance to £ ovinoidalis. Compared with sus- 
ceptible controls, the mortality^ was reduced from 80 per cent to 20 
per cent, and the mean peak oocyst output of £ ovinoidalis was 
reduced from 103, 565 to 32,1 lOopg (Fig 2b). 

The observation that lambs from a Hampshire ewe survived the 
challenge infection and continued to grow well whereas the lambs 
from Scottish halfbred ewes died or suffered a severe growth 
check may indicate a difference in breed susceptibility to coccidi- 
al infections. However, only a few lambs were involved and fur- 
ther work is required 

This trial provides further evidence that early challenge with 
coccidia, before the lamb becomes susceptible to their pathogenic 
effects, can help to reduce clinical coccidtosis. In many flocks, 
this process will occur naturally. A trial conducted at Drayton 
Experimental Husbandry Farm showed clearly that lambs bom 
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undo- normal conditions, in previously used lambing pens, outper- 
formed those which had been bom in clean, previously unused 
pens (Gregory and others 1989b). 

Under normal farming conditions, the deliberate introduction of 
oocysts in a 'trickle infection* as used in the present trial would be 
impracticable. However, the results indicated that weekly inocula- 
tions also provided good protection; indeed, die more immunising 
infections the lambs received the better they grew (Table 3) 
implying that vaccination could improve weight gain even in the 
absence of heavy environmental contamination. Further research 
is necessary to arrive at an optimum immunisation regimen. It is 
unlikely that a live vaccine containing virulent strains of the two 
pathogenic species would receive licencing approval, but it may 
prove possible to attenuate them by repeated passage, with selec- 
tion for precociousness, following the success obtained with 
Eimeria species from chickens (Jeffers 19C6) and more recently 
with E intestinalis from rabbits (Licois and others (1989). 
Ultimately, the administration of recombinant antigens may pro- 
vide a more satisfactory means of protecting young lambs from 
clinical coccidiosis. 
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niques (Bennett 1992a). In respond to the ne^ s t6rihfor^tii5n '-- ( niohf a^^ucdc^'m^milk yield and meir associated^ 

with the (i 9«6a) citedf abortion rates raneine from 1 ton. 18 oer cent and ' • ''-i *&*/Ji'<i& 



about leptbspirosis, this paper describes two computer; 
which aim to help to explore first, the risks associated with the 
disease for dairy farmers, and secondly, the financial implications 
of the disease in dairy herds, so helping to support farmers' deci- 
sions on the control of the disease in their herds. 

Three main considerations were important when assessing the 
risks and likely financial implications of the disease to dairy pro- 
ducers; first, the likelihood of a herd suffering from the disease, 
secondly, the likely effects of the disease on the dairy enterprise, 
both physically and financially, following the initial infection, for 
example, of a 'leptospirosis-free' herd, and thirdly, the likely 
longer term, ie, endemic, effects of the disease in a herd. 
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(l?£6a) cited; abortion rates ranging from 1 top 18 per cent and 
reductions in milk yield occurred in from 1 to 50 percent of cows 
pen. herd, with a milk loss of around 10 to 30 per cent of expected 
annual yield in the animals affected (Pritchard 1986b). Assuming 
an expected annual milk yield of 5000 litres, the cost of a single 
case of abortion is likely to be at least £366, largely due to the loss 
of expected milk yield (updated from Bates and others 1984). In 
contrast, a transient infection causing a reduction in milk yield for 
a few days is likely to cost no more than £50 per case (assuming a 
5 per cent loss in annual expected milk yield at 19-5 pence/litre). 
The costs associated with disease in people are always difficult to 
estimate, largely because of the problem of placing a value on 
human suffering. One tangible cost associated with the disease in 
a herdsman is the cost of hiring a replacement worker during the 
period of illness (at around £300 per week) but this is only a par- 
tial valuation. 



